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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a white organic 
electroluminescent (EL) element emitting white-colored 
light having high luminance and high color purity. 
SOLUTION: This white organic EL element 20 has an 
organic layer 21 interposed between a positive electrode 
1 1 and a negative electrode 18 on a substrate 10. In the 
organic layer 21, a blue luminescent layer 13, two hole 
blocking layers 15a and 15b, and a green luminescent 
layer 16 are stacked from the positive electrode side. 
The two hole blocking layers 15a and 15b catch a Dye 
layer 14. The Dye layer 14 has a thickness around 0.1-3 
nm, and is formed of a red dye and a yellow dye. When a 
voltage is applied from a power source 22, blue light, 
green light and red light are emitted from the 
luminescent layer 13, the luminescent layer 16 and the 
Dye layer 14, respectively. The EL element 20 can 
provide white-colored light by the three-color light. 



2fc 



1« 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www1 g.ipdi. ncipi.go.jp/PA1 /result/detail/main/wAAADnaiS0DA41 7 1 50082... 2006/01/31 



Searching PAJ 



2/2 s<— V 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAADnaiS0DA417150082... 2006/01/31 



JP 2005-150082 A 2005.6.9 



(19)B*S«!¥lf(JP) (12)2* BH $t |^ & S(A) (11) 

^§§2005-150082 
(P2005-150082A) 
(43) JF*17*6H9H (2005. 6. 9) 



(t+\\ int n 7 

w-i ) 1 Jit • v«»x . 


P 1 




"7— K 


uncD 33/12 

n v/3 D OiA/ It 


H05B 


33/12 

JO/ X £r 


C 3K007 


DV/9D 30/ IU 


h n ^ r 


33/12 


1— s 


UACD 33/14 
n W 9 D Out l*» 


HQ5B 


33/10 

%JyJf XV 




H O 5 R 33/22 

n v w D jj> 


HO 5 B 


33/14 


A 




H05R 


33/22 


B 






•ir .EL PR 


5fcfS3S IS^JScD^ 12 O L (:£ 13 H) 


(2i) ajK#*i 


^S2004-245879 (P2 004 -245879) 


(71) ausA 


000000527 


(22) ffl«B 


spj«16¥8J! 25 B (2004. 8. 25) 






(31)«5fc*I£3E#*l 


W «2003-365134 (P2003-365134) 




JRR WK« BBMJHJ 2TI36S9^ 


(32)gE5tB 


5F^15^10^24B (2003.10.24) 


(71) as a 


503027975 


(33)*5fc*±SHI 


b*h(jp) 












«3EJRWSTPHIS2 - 1 9-60-30 1 






(74)ftJIA 


100090169 














(72) RUB* 


ttlK OUR 








«>}3E^««mHJ>?2-l 9-60-30 1 














F>*-A(i 


3K007 AB02 AB04 BB06 DA06 DB03 








FAOl 



(54) imimm BMtx^ hoA'U-t^*? 



(57) CS**j] 

hPJl/5*-fe>X (EL) SR^£f#£. 

SfeW«EL*?-2 0B:. £4£l 0±tC 
RMil l*J«fcCffifcttl 8&Ccfc«9&&ft/cW^li2 1*W 
■J* WtiJi2 ltctt. MSOHfefeWeftftJll 3. 2 
m(D*->\s-7Uy*>ymi 5 a. 1 5 b-. Mfiftgll 
1 6#fSJf3*i&„ 2iOt"^0?=l 1 >^I15a 
. 15b»Dyeil4*»*iitf. DyeJ114«, 
•€•©/* S#tt0. l-3nm8Stft*). fftfefelgfcJ: 

6> Dyeil 4 *> 6 »#fe<D7fe* s ^T 




1 



(2) 



IP 2005-150082 A 2005.6.9 



[WI#M 1 ] 

HJiafc 1J3 Jtffc 2 ;v?*n 7^>^l^)ffli^^ < t 4>*-fefeiti3 <fc V s 

H-fe-fe^OV>-f fed* £##1-2: LtM$til>D y eSfc:*«l&S$*i*> 6 

o 

uy*> ym, m&$&ytm <Dm-cffim zti&^t tt^sts 5 Kmm<7>&%mm 
m#iM 1 0] 

[f»;«l 1] 
1 2] 



(3) 



3P 2005-150082 A 2005.6.9 



i»)^ut?:#f tt^ttlxi.^ Fn;PUt>^|?o 
[3&WiMffl&t&iK] 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3 ] 

[#i^^CE 1 ] #P 2002-184574 

l x 1 1 ~t%> mm] 

[0 0 0 4 ] 
[ 0 0 0 5 ] 

[pjg£»&-t-&7t*!><7>^#S:] 
[0 0 0 6 ] 

ftioT, IfttiCIt ^fc^fc, WfeH^t, *l*J:0 [ *2(0*-^o^ 

[ 0 0 0 7 ] 
[0 0 0 8 3 
[ 0 0 0 9 ] 

Dye Jg<0*ffi^S^|fc^>i^ JV^-ijiteJi, £ l £ J: TfW> 20*-A'7n?*> 



3P 2005-150082 A 2005.6.9 



[0010] 

Mil] ^ t> Wfe^l^Jl > il^-i^n^>7l, Dyel, »2«*-^/Dy* 
[0011] 

[0 0 1 2] 
[0013] 



Kli, ^^<t^> ^ l 33 J: 0* IS 2 * - :/ n y^rV^Sh f£ l £ J: 



teti, $ l £ <}: xjp m 2 <d * - ;w 7* a ? *y ym^W&fa&Q&^z- 

[0014] 

[0 0 1 5] 
[0 0 1 6 ] 

M l l JiKffimzii 



L^T-2 0 ii. 



.j-^xm 1 7 <D±.K 



2 1 b, mti&m 2 1 0±fc^fi£3*Lfc*m£7Ji I 7 b, 
[00 1 7 ] 

£*1 0 {i> #9 4: LT^J&S *i£o NM£ 1 1 rro (>f > 

A b *X<omtm Zttftb LXl&l&Zfl&^&WWiX&vX, *v>mw\i l 0 0 n 

11 1 ±K&f&Zfltz&gkm 2 Hi, mifei-S «t 7 fc&fe:3fe*l&3fc3-£ 



ntfU£-C£&. _ 

[0018] 
tfl 2 1 
>V$fo3!/f ) 1 2, 

[0019] 

ttLWikM 1 2 (4, NPB (N, N' -v (^"7 * Vy- 1 ->f ^) — N, N* 
^ _ ^ > y (N,N'-di (naphtha! ene-l-yl )-N,N'-cK phenyl -benzi di ne) ) £ U & b 

LtfM^ti, ^-<7)J¥$te#J7 0 nmX$>Z><> JElimmm 1 2 14, Rft& 1 1 5^<b£A$*i 



1 1 



II 5 a, Dye 



1 3 , il^*-^7oy^r>'^| 
15b. & J: tflfcirfe&ftS 1 6 



1 4 „ 



[ 0 0 2 0 ] 



(5) 



3P 2005-150082 A 2005.6.9 



ffeMUli, h#«*m-C*&DPVBi (1, 4 -VfX (2, 2-Vy^-K 

tT— lf7x- ;i/ (l,4-bisC2,2-diphenylvinyl)bipheny1) ) lc W-fe K- > h 
&&Pe (^>J V> (perylene) ) $ tfTBPe ( -f h 9 (t-7^>>V) a*K-7 

[0 0 2 1 ] 

m i & xx/m 2 <o * - )i> vm i5a> 1 5 b a, mwfrh&xzixtzmiifr' 

vgH&w^&Wi-t &<D>k m^-f-ztziexD m -c$>& 0 *->wro -y^y^a 1 5 a , 1 5 b »a 

, TPBi (2, 2' , 2" - ( 1 , 3, 5 — ^ > -if > h U ^V) F'JT, ( 1 - 7 * - ^ - 1 
H-^yxV ^ ^"V*- JW) (2,2' .Z'-Cl^.S-benzenetriylDtrisCl-phenyl-lH-benzimida 

zole)) ) LTBJ&£ tl> ^H?li^3 0 nm-C^&o *-JV/n^>^§ 

15 a, 15b Dyeil 4 {4, il-fe^is J: Xfjfc&&M*ttftt LT^Jjg;? 

*U -?-OJ?$^0. 1 ~3 nm5gJK"C**o SSfefeSlfc LTli. ^7V> (Rubrene) 
*«ffi^e>*L* 0 ^fe-fe^t LT (i> DCM2 (4 -->'->T ^ ^> - 2-^^- 6 - (2 
- (2, 3 , 6 , 7 -r- h 7- t Ko- 1 H, 5 H-^V) [ i j ] * ^ U ->*>- 8 - 
■i )V) - 4 H- tf 9 > (4-dicyanomethylene-2-methyl-6-C2-C2,3,6,7-tetra-hydro-lH,5 

H-benzo)[ij]quinolizin-8-yl)-4H-pyran)) *«fflv>f>*L* 0 Jtfe'feJSO'Sr** ti 

, #-fefe*<7)^fi <£ < > ^-fe-fe^<t*fe-fe^^**Jt(i^2 : i-c**o 

JB 1 6 14, 19? 2 0 nmflKOW-C* >9 . T A>* V~ h fb^"C& &Alq, ( h V * y»J ^ 

u- fr;v5-^A) itf tL& 0 Wfef&sfc* 1 3, m^^ytm 1 6 
> & x am i & i 2 <o*- )v?u y * y ?m 1 5 a > 1 5 b ti, m-?#an*fcfc*u 

m^M^Jl<^^ifl ) b*^-ro fc*5, NPB % DPVBi\ Pe, TBPe, JV7V>, DCM2, TPBi\ & J: 

t^Aicb^k^ii. JsJlT^: [l] ~ [8] Km-To 

[0 0 2 2] 

Hb i ] 



[it 2] 




DPVB i 



(6) 



JP 2005-150082 A 2005.6.9 




Rub rene 



40 



JP 2005-150082 A 2005.6.9 




TPBi 



30 



[ft 8 J 




[8] 



40 




[ 0 0 2 3 ] 



JP 2005-150082 A 2005.6.9 



gl 8ti^Jx.^T;U5 A^^t LTJMStl&o RfeHl 8 t^I2 1 affile JiM 

^mxmi 7«?tL2, 0 m-?-&Aii 7(i^i 8^m?-£;imi2 n^ca 

0 . 7 nmtil> 0 
[0 0 2 4 ] 

*^i 2 1 <D&mi±, »ffi-hfcJH#cJ(M*3 £ KX *) . ^J&Sft&o Dye 

[0025] _ 
m 2 {SS-fe^^E 2 0 <7)^"^^ 2 1 <^#®<^*^^-^-£££^5£ltt^ L^H 

T&& 0 H2£#BBLTfi-fe3r$|EL5|^-2 0 ^Mit^V^^C^it^o ±ift 
UcJ:M:> ^^2 1HI*> JK , NPB (iE?Lffc2l« 1 2) > DPVBi (Wfe^ 

3fci 1 3 ) , TPBi (fg l (7) * - ;v :/n y 3r > ^i 15a) , Rubrenet DCM2 ( D y eil 

4 ) , TPBi (|2(7)*-^yo^>^115b) , Alq, (^fel&Tfci 1 6 ) £*M4fc L 

[0 0 2 6] 

8 2UJptJ:?C, ^tl^FtlOg^ftte^iMfc (LUMO) js £ O^S^^te (HOMO) O 

IE?l«^i 12i s -2. 1, - 5. 2eV, Wfel&^S 1 3 2 . 8 , - 5 . 9 e V . 
*-;V/n y^vym 15a, 15 b :£ s - 2. 7, - 6. 2eV, Dyeil 4^- 3 . 

1 5 J3 X - 5. 1 5 £ «fc tf - 2 . 9, -5. 2 e V . *g:#,l&3fc» 1 6 3 . 1 , - 

5 . 7 e V"C&*o 
[0 0 2 7 ] 

Rfeffi^fc&AS tifcm^tiU I^3fci 1 6 , 2i^)*-^D^y^l5a, 1 
5 b. DyeiH fc$ioT\ WfelS5fc» 1 3 K%htlZ>o -rCLtN *-/W:/n ? 
Jf 1 5 bOLUMO^oi^JW^-Sp^fi. ^-fe3S3fci 1 6 <^ LUM0O .x * /!/ ^ - *(M£ «£ »9 S&^<*> 
t\ mT-tii 1 5 b tm 1 6 0#mt-*iKJ?*t4o * DyelUlt um<r>^*)V 
3?—-&$LWD yelH ( Rubrene t DCM2) <7> LUMOco .x. * ;p ^ - 2£ |£ «fc *) ^ )\<7u 
^ ^ 15a. 15b fiT^2><D"C> m^ti. DyeiHC <blfcl<J$ fi 

&o JElimmm l 2<^LUMO<7>ai*;V^-ifM£{i. f l 3?>LlM)<^*;v 

[ 0 0 2 8] 

R§S^ftA$*lfcjE?U2, jE?L^®1 2, f 1 3, *-JV7n^y^ 
15a, 15b, DyeiH £iiot\ *Skfel53fc» 1 6 * -?mhti2>o HOMO^ 
x*/Hr-iMfcMU *-^7D -y *>^~i l 5 a ^W-fel&fti 1 3 <fc , 
1 3t!) 5 IE?L^^ l 2 «£ ij-l&^o L7t* s oT. IE?Ltii 1 2til 3<OftTB> &£Xfm\ 
3 tm 1 5 a<*>#B5K*M&3*t*© DyeiH oH0M0<ai*;i^-ijM£fi, *~ 

7 3f >^*Ji 15a <Z>HCM0<?).x* Jl^-SMfcJ: «9 M < , DyeiH <T>* 

yY3?Wf (LUMOt HOMOo^^;^-^-^) # s > D y ei 1 4 ^*-JV7'n^ 
>^fl5 a> 1 5 h<D*V Y 3 ?*. V «9/h$V^-C, I?LI^^Dy ef 1 4Htt 

Dyeil 4 k*-*/n?*V^| 1 5 b^jB^i^^tiSo 
[ 0 0 2 9 ] 

1 2 c7)#®, Dyeil 4iil is «fc tfM 2 O*- fl//D 7*>^il5a, 15 

i3J:^2(7)*-^7*D-^y^Il 5 bttfe^il 6<OfSi:fe^T, IE 



DP 2005-150082 A 2005.6.9 



[ 0 0 3 0] 

fc^co^*)^ tyiS^o L^r^ot, DyeiHtf 1 5a, 15 b <DWMU 

^®)^"^>o L£rt s oT. DyeiH l}*fc-fec7)3§<g L 7fc£§&-r &o 
[0 0 3 1 ] 

[0 0 3 2 ] 

-/5>6G (rhodamine 6G) , DCDTB ( 4 - (v~>T -/ ^ f- U>) - 2 - t - JV- 
6- (1, 1, 7, 7 -7 s - r 7^ f^-^ao 'J i^JV- 9 -<x — ;w) -4H-t*^> (4-Cd 
i cyancmet hyl ene)-2-t-buty1 -6-(l, 1,7, 7-tet ramethy 1 jul ol i dy 1 -9-enyl )-4H-py ran) ) 

[0 0 3 3 ] 

**J«BSfci3V>Tf;i\ DyeiHIi, ^fefefg (DCM2) KHfefeSg (Rubr 
ene) ftT^fifc S tiTv^S Cl *L fi* - "7*0 y # > 1 5 a > 15btt 

*^a6-C*4o L^ ! ot, Dy ell4li> Itfrfe****** tt-f „ fe|tU*M 
[ 0 0 3 4 ] 

£tz, DyeiH liaNafe***^** tL-f , -fe^ t LT tiftfe-fe^ (Rubrene) c?>#. 

^oTUv>o Dy ell 4lUcTM^S*i, H-fe<^>|fe'fe5fcT*2>^> 

T\ #fe^7ce 1 3 frh$k-?2>^&<oytt > Dyeil 4 jJ^^i" iHfe^^^feOlSi 

efeflELfi 1 2 0liefeMllt^o 
[0 0 3 5 ] 

£J3, ^Jfc^fcfc^Tti:, ffeWl 3©^FPat, DFVBi £ ffl V> j&« 
, bttWt fCtf, /? -ADN ( 9 , 10-7 (2-7"7-f-^) T>h9-t> (9,10-di( 
2-naphthyl) anthracene) ) % TBADN ( 2 - t - ;v - 9 , 10-/ (2-t7f^) 
7 > h 7 -b > (2-t-buthyV9,10-diC2-naphthyl) anthracene) ) f ^rffi^-Cfc J:^o 

[0 0 3 6 ] 

***^S8^*^r»i, f 1 3 It h*m-C*&DPVBifcPe£rt:liT 

BPe& K-7 1 LTli?tLJ^ K-zO r--fe*** K- ^3 *LTl/>&< £ «kv> e 

^P^PH"CM?tlJo rhodanrine 6G % DCJTB, jj -ADNjS J: <y r TBADN<75 / fb 

WT^St [9] - [12] i:^tI»)t*^o 
[0 0 3 7 ] 



(10) 



JP 2005-150082 



lit 9] 




£93 



rhodamine 6G 



liti o ] 



NC CN 




[1 o] 



lit I 1 ] 



PC J IB 



JP 2005-150082 A 2005.6.9 



{it 1 2 ] 




D 2] 



[dii]<7)fgfjii.&ra] 

[0 0 3 8 ] 

[0 2] SMf E L f 

[0 0 3 9 ] 

1 0 Mffi. 
1 1 Rgr& 
1 2 IE?L«ij£;f 
1 3 W-fe^ft/g 
14 Dyel 

15a, 15b $1> f 2^*-;i/7 , ny^>^g 
1 6 M-feU^® 



(12) DP 2005-150082 A 2005.6.9 



20 

/ 




(13) 



JP 2005-150082 A 2005.6.9 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

DrfxXLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



UTLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




< 



